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Any reply received by the Office later than three months after the mailing date of this communication, even if timety filed, may reduce any 
earned patent temi adjustment. See 37 CFR 1 .704(b). 
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1)[3 Responsive to communication(s) filed on 7-1 5-04 Peel , 
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3) D Since this application is in condition for allowance except for fonmal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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4) S Claim(s) 1-17 is/are pending in the application. 
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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
' use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed In the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed In the United States before the Invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Umemura 
(US5523058) since in Fig. 1 , col.6 lines 22-28 as exemplary and col. 8 lines 25-42 an 
ultrasonic method is set forth in which a phase-delayed harmonic is transmitted 
superimposed on the fundamental soas to cause enhanced cavitation bubbling at the 
region ofinterest for therapy, which cavitation bubbles serve as a contrast agent for 
imaging of higher order harmonics generated by the bubbles by the imaging sub-portion 
of the combined system. 

Alternately stated, the Examiner is arguing that claim 1 is readable against a 
therapeutic process of waveform combination which produces the contrast agent in the 
form of cavitation bubbles whose higher order harmonics are then imaged to monitor 
the generation site. 
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Claim 1 is further rejected under 35 U.S.C. 102(e) as being anticipated by 
Bradley et al (US6905467) which teaches that an ultrasonic waveform summation 
generator or other synthesis process (col. 6 lines 30-50) may be used to composite a 
fundamental which is 'pre-distorted' by the superposition of a phase-delayed harmonic 
(col, 8 lines 22-29) including between 0 and pi/2 phase lag (col.9 lines 17-53) in order 
to pre-negate the effect of contaminant harmonic non-linearities in the transmitter or 
transducer components or the intervening signal path to the region of interest where 
contrast agent harmonics including higher order harmonics (col. 4 lines 30-43) are to be 
investigated. 

Alternately stated, the examiner is arguing that the claim reads against a method 
of compensating a conventional fundamental waveform used during contrast agent 
imaging. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
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not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e). (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1 - 13, 16 -17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hao et al (US6953434). Hao et al teach a method for contrast agent 
imaging by enhancing both contrast agent- tissue-ratio (CTR) and contrast agent-noise- 
ratio (CNR, generically called SNR therein) using composite stepped chirp waveforms 
which include a fundamental (fl) and its harmonic(fh) which is phase-adjusted in relation 
thereto (col. 5 lines 32-49) , and for imaging of higher contrast agent harmonics (col. 8 
lines 26 - 36). 

With respect to claims 1-2, whereas Hao et al discuss phase delay and wave 
half-cycles in relation to bubble compression times, it would have been obvious to 
select delays of 0 - pi/2 since bubble population, sizes i.e. bubble radii vary in relation to 
selected frequenciesor a portion of the bubble expansion period may be used (col. 5 
lines 50-65 as exemplary). RF filtering is practiced within receiver 240 to obtain the 
higher order harmonics, see col. 8 lines 27 - 36. 

With respect to claims 3-13, 16-17, unlike the case with the conventional 
double-pulse phase inversion contrast agent imaging process, Hao et al suggest a 
partial phase inversion i.e. inversion of only one of the fundamental or harmonic 
component between the double pulsationof a scanline for summation(col. 7 lines 40 - 
57) including filtering using K such stepped pulses during scanning and with same or 
differing amplitudes for emphasis of the contrast agent in relation to tissue. Otherwise 
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the optimization of the CTR/CNR is tantamount to a maximum signal (power) during 
viewing. 

Claims 14 - 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hao et al as applied to claims above, and further in view of Mine et a! (US5724976). 
Whereas the former does not specify probe type, it would have been obvious in view of 
the latter col. 19 lines 25 -r 27 to consider an electronic array scanning probe and a 
mechanical probe as scanning equivalents. (Mine et al is otherwise not relied upon for 
its extensive disclosure directed to contrast medium transducers and cardiac kinetics 
display.) Since phase inversion must be practiced along the same or nearby scanline it 
would have been Inherently obvious to step scan or pause for a time sufficient to double 
pulse in order to accomplish same. 

. Umemura et al (US2004/01 52985, eff. Date 7/1 8/03) is directed to 
superposition of a phase-shifted harmonic onto the transmission fundamental for 
alternating contrast agent preservation or destruction enhancement, paras [0025-26] 
and imaging is alternatively practiced with conventional double pulsing of this waveform 
with phase inversion of the entire waveform or double-pulse differencing using the entire 
waveform. 

Mao et al (US6960169) is directed to contrast agent imaging by cascaded 
multiple frequency pulsing which is characterizable as a phase related ('overlapping') 
fundamental and harmonic transmission with intermodulation product signal recovery in 
the receiver for improving both the CTR and CNR (Abstract, col. 9 lines 1 - 21 ), and 
conventional dual pulse phase inversion of the entire waveform is practiced therewith. 
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Kawagishi et al (US6899679) practices double pulsation contrast agent imaging 
with different centerbands in order to broaden bandwidth of harmonic contrast agent 
response. 

Kawagishi et al (US20040254462, of ineffective date) is directed to transmission 
of first and phase-delayed higher frequency fundamentals in a composite pulse with 
interaction of the difference frequency and a harmonic of one of the fundamentals as 
the received signal for contrast agent imaging enhancement. 

Jensen (US6656123) is directed to formation of a multiple frequency 
transmission of fundamental and harmonic of varying amplitude and phase in element 
16 for higher order contrast agent imaging, with phase inversion double pulsation 
practiced on the fundamental (see. Equation col. 6). 

Maxwell et al (US6514206) uses simultaneous dual transmit scaled harmonic 
and fundamental waveforms for enhanced contrast agent imaging as per col. 3 lines 36 
- 56, col. 6 lines 19-21 and may also use a phase inversion scheme, cols. 3-4, 
bridging.. Holley et al (US5902243) is directed to multiple component transmission for 
pre-distortion and with partial phase or polarity inversion during double pulse operation 
in order to compensate for system non-linearities as per method of fig. 22. 

Any inquiry concerning this communication should be directed to Jaworski 
Francis J. at telephone number 571-272-4738 
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